MAE 2323-003 Dynamics Spring 2017

e Instructor

— Alan BOWIIng Kinematics Dynamics/Kinetics
Office: 315A Woolf Hall
Phone: (817) 272-0206
Email: bowling@uta.edu
Profile: https://www.uta.edu/profiles/alan-bowling
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Dynamics is the study of how to model and predict the effeébafes in the creation of motion. This course is
intended to give students a clear understanding of how toafieeence points, reference frames, and coordinates
to develop coordinate systems in which two-dimensionalnat, motion can be described and analyzed. This
description allows one to predict how the position of poiotsnprising bodies move over time due to the
influence of external forces. The key mathematical toolslved in developing this description are vectors and
matrices manipulated using techniques from linear algabdavector calculus. These tools are used to develop
the equations of motion for a system of particles or rigidibedising vector mechanics and energy-based
methods. The course also examines impulse-momentum jplégdhat are often used to analyze collisions.

e Course Overview

e Course Content

Geometry of position and orientation, translational andtional velocity and acceleration, kinematics, mass
and moments of inertia, kinetics, equations of motion, MevgLaws, Euler’s Laws, Euler's equations, impulse-
momentum principles, vector algebra.

e Student Learning Outcomes

By the end of this course students should be able to:

— use reference points and frames as a basis for developingcsigteon of a rigid bodies position and
orientation in space

— describe the position and orientation of rigid bodies imitgof position vectors and orientation relations
— differentiate position and orientation descriptions talfielocities and accelerations

— express the mass properties of a rigid body in terms of masraend products of inertia

— draw free body diagram and analyze the sum of forces and misroara rigid body

— develop equations of motion for a system of rigid bodiesgidiewton’s and Euler’s Laws

— apply the principles of Impulse and Momentum to analysisodifisions



Course Materials

— Optional (encouraged) “Vector Mechanics: A Systematic Approach”, Alan Bowlingecond Edition,
Aqualan Press, LLC, 2016.

— Optionat  “Engineering Mechanics Dynamics”, R. C. Hibbeler, Thém¢h Edition, Pearson Prentice
Hall, 2012. Copies of this textbook are on reserve in therggging library.
Homework problems will be assigned from the Hibbeler book.

Major Assignments and Examinations (tentative)

Test1l February23 8:00-9:20am  NH 111

Test2 March 30 8:00-9:20am  NH 111

Test3  April 27 8:00-9:20am  NH 111
Final Exam May9 8:00-10:30am NH 111

The final exam date and time cannot be changed, except in xteeyre cases.
Make-up Exams| do not offer make-up exams under any circumstances.

AttendanceAt The University of Texas at Arlington, taking attendanseot required but attendance is a critical
indicator in student success. Each faculty member is freget@lop his or her own methods of evaluating
students academic performance, which includes estamfjstourse-specific policies on attendance. As the
instructor of this section, | do not record attendance, tistrecommended that students attend class. However,
while UT Arlington does not require instructors to take attance in their courses, the U.S. Department of
Education requires that the University have a mechanisnaiceto mark when Federal Student Aid recipients
begin attendance in a course. UT Arlington instructors kejtlort when students begin attendance in a course as
part of the final grading process. Specifically, when asaigai student a grade of F, faculty report the last date
a student attended their class based on evidence such aspatésipation in a class project or presentation, or
an engagement online via Blackboard. This date is repastdtbtDepartment of Education for federal financial
aid recipients.

Grading Policy

Homework (20%)
Test 1 (20%)
Test 2 (20%)
Test 3 (20%)
Final exam (20%)
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Expectations for Out-of-Class Study

Beyond the time required to attend each class meeting,sisidarolled in this course should expect to spend a
minimum of 9 hours per week of their own time in course-ralatetivities, including reading required materials,
completing assignments, preparing for exams, etc.

Homework Policy

Collaboration on homework is encouraged. You may consulide reference materials, other students, the
teaching assistants, and/or the instructor. Howevergdlitisns that are handed in should reflect your under-
standing of the subject matter at the time of writing.

The homework assignments and solutions will be posted ocdhese web site. Late homeworks will not be
accepted.

Grade Grievances

Objections concerning the grading of homeworks and tesisldibe raised within one week after they are
returned. After one week the grade is permanent. Questloms #iomework grading should be discussed with
the TA first. If the problem cannot be resolved with the TA rtlitecan be brought to my attention.



e Code of Conduct

— No persistent talking during lecture.
— No newspaper reading during lecture.
— No laptops open during lecture unless specifically reqddsgenstructor.

e Drop Policy Students may drop or swap (adding and dropping a class camtly) classes through self-service
in MyMav from the beginning of the registration period thghuthe late registration period. After the late
registration period, students must see their academicsad drop a class or withdraw. Undeclared stu-
dents must see an advisor in the University Advising Cenbgops can continue through a point two-thirds
of the way through the term or session. It is the studentpaesibility to officially withdraw if they do not
plan to attend after registeringstudents will not be automatically dropped for non-attendance. Repay-
ment of certain types of financial aid administered througgh Wniversity may be required as the result of
dropping classes or withdrawing. For more information,taohthe Office of Financial Aid and Scholarships
(http://wweb.uta.edu/aao/fao/).

¢ Disability AccommodationsUT Arlington is on record as being committed to both the $p@ind letter of all
federal equal opportunity legislation, including The Amans with Disabilities Act (ADA), The Americans
with Disabilities Amendments Act (ADAAA), and Section 504 the Rehabilitation Act. All instructors at
UT Arlington are required by law to provide reasonable acemdations to students with disabilities, so as
not to discriminate on the basis of disability. Studentsrasponsible for providing the instructor with official
notification in the form of a letter certified by the Office fotulents with Disabilities (OSD). Only those
students who have officially documented a need for an accatatiom will have their request honored. Students
experiencing a range of conditions (Physical, Learningp8it Health, Mental Health, and Sensory) that may
cause diminished academic performance or other barri¢gatning may seek services and/or accommodations
by contacting:

The Office for Students with Disabilities, (OSD)www.uta.edu/disability or calling 817-272-3364. Informa
tion regarding diagnostic criteria and policies for obiagndisability-based academic accommodations can be
found at www.uta.edu/disability.

Counseling and Psychological Services, (CAPS8)ww.uta.edu/caps/ or calling 817-272-3671is also avilab
to all students to help increase their understanding ofgmeilsissues, address mental and behavioral health
problems and make positive changes in their lives.

e Non-Discrimination Policy The University of Texas at Arlington does not discriminatetbe basis of race,
color, national origin, religion, age, gender, sexual miaion, disabilities, genetic information, and/or veter
status in its educational programs or activities it opexaf®r more information, visit uta.edu/eos.

e Title IX Policy The University of Texas at Arlington (University) is commeil to maintaining a learning and
working environment that is free from discrimination basedsex in accordance with Title IX of the Higher
Education Amendments of 1972 (Title 1X), which prohibitscimination on the basis of sex in educational
programs or activities; Title VII of the Civil Rights Act ofab4 (Title VII), which prohibits sex discrimination
in employment; and the Campus Sexual Violence Eliminatioch(8aVE Act). Sexual misconduct is a form of
sex discrimination and will not be tolerated. For inforroatregarding Title IX, visit www.uta.edultitlelX or
contact Ms. Jean Hood, Vice President and Title IX Coorainat (817) 272-7091 or jmhood@uta.edu.

e Academic Integrity Students enrolled all UT Arlington courses are expectediteeee to the UT Arlington
Honor Code:

| pledge, on my honor, to uphold UT Arlingtons tradition ohdemic integrity, a tradition that values
hard work and honest effort in the pursuit of academic ercek.

| promise that | will submit only work that | personally creadr contribute to group collaborations,
and | will appropriately reference any work from other socesc | will follow the highest standards of
integrity and uphold the spirit of the Honor Code.



UT Arlington faculty members may employ the Honor Code inirtiseurses by having students acknowledge
the honor code as part of an examination or requiring stsdenincorporate the honor code into any work
submitted. Per UT System Regents Rule 50101, 2.2, suspaoctations of universitys standards for academic
integrity (including the Honor Code) will be referred to tBéfice of Student Conduct. Violators will be disci-
plined in accordance with University policy, which may rikénithe students suspension or expulsion from the
University. Additional information is available at httf/ssww.uta.edu/conduct/.

Electronic Communication UT Arlington has adopted MavMail as its official means to conmicate with stu-
dents about important deadlines and events, as well agtsaitauniversity-related business regarding financial
aid, tuition, grades, graduation, etc. All students aregassl a MavMail account and are responsible for check-
ing the inbox regularly. There is no additional charge talstts for using this account, which remains active
even after graduation. Information about activating andgislavMail is available at http://www.uta.edu/oit/cs-
/email/mavmail.php.

Campus Carry Effective August 1, 2016, the Campus Carry law (Senate Rillallows those licensed individ-
uals to carry a concealed handgun in buildings on publicarsity campuses, except in locations the University
establishes as prohibited. Under the new law, openly aagrigandguns is not allowed on college campuses.
For more information, visit http://www.uta.edu/newsfifdampus-carry/

Student Feedback SurveyAt the end of each term, students enrolled in face-to-fackaniine classes cate-
gorized as lecture, seminar, or laboratory are directedtoptete an online Student Feedback Survey (SFS).
Instructions on how to access the SFS for this course willdma directly to each student through MavMail
approximately 10 days before the end of the term. Each stadeadback via the SFS database is aggregated
with that of other students enrolled in the course. Studamtsiymity will be protected to the extent that the law
allows. UT Arlingtons effort to solicit, gather, tabulatmd publish student feedback is required by state law
and aggregate results are posted online. Data from SFSoisisésl for faculty and program evaluations. For
more information, visit http://www.uta.edu/sfs.

Final Review Weekfor semester-long courses, a period of five class days it first day of final exam-
inations in the long sessions shall be designated as Fina¢R&Veek. The purpose of this week is to allow
students sufficient time to prepare for final examinationstimy this week, there shall be no scheduled activi-
ties such as required field trips or performances; and nuuictsir shall assign any themes, research problems or
exercises of similar scope that have a completion date glorifollowing this week unless specified in the class
syllabus. During Final Review Week, an instructor shall gige any examinations constituting 10% or more
of the final grade, except makeup tests and laboratory exaions. In addition, no instructor shall give any
portion of the final examination during Final Review Week.riDg this week, classes are held as scheduled.
In addition, instructors are not required to limit contemtapics that have been previously covered; they may
introduce new concepts as appropriate.

Emergency Exit ProceduresShould we experience an emergency event that requires as#vesthe building,
students should exit the room and move toward the nearas¥eiRen exiting the building during an emergency,
one should never take an elevator but should use the stErwedculty members and instructional staff will
assist students in selecting the safest route for evacuartid will make arrangements to assist individuals with
disabilities.

Student Support ServiceJT Arlington provides a variety of resources and progranssgieed to help students
develop academic skills, deal with personal situationd faetter understand concepts and information related to
their courses. Resources include tutoring, major-basediley centers, developmental education, advising and
mentoring, personal counseling, and federally fundediammg. For individualized referrals, students may visit
the reception desk at University College (Ransom Hall), tba Maverick Resource Hotline at 817-272-6107,
send a message to resources@uta.edu, or view the infomaatittp://www.uta.edu/universitycollege/resources-
/index.php.



e Course Schedule

Lecture Material Assign | Due
Jan. 17 Introduction, Tools of the trade Chs. 1-2
Jan. 19 Points, frames, directions, vectors Ch. 3
Jan. 24  Position/Orientation
Jan. 26  Constraints HW1
Jan. 31 Constraints
Feb. 2 Constraints HW?2 HW1
Feb. 7 Velocity Ch. 4
Feb. 9 Velocity HW3 | HW2
Feb. 14  Velocity
Feb. 16 Velocity/Acceleration HW3
Feb. 21 Mass and Linear Momentum Ch.5
Feb. 23 Test1l HW1-HW3 | HW4
Feb. 28 Mass and Linear Momentum
Mar. 2 Inertia and Angular Momentum HW5 | HWA4
Mar. 7 Inertia and Angular Momentum
Mar. 9 No class HW6 HW5

Mar. 14  Spring Break
Mar. 16 Spring Break
Mar. 21 Inertia and Angular Momentum

Mar. 23 Inertia and Angular Momentum HW6
Mar. 28 Inertia and Angular Momentum

Mar. 30 Test 2 HW1-HW6 | HW7

Apr. 4 Forces and Moments/Conservation Laws | Ch. 6

Apr. 6 Forces and Moments/Conservation Laws HwW8 | HW7
Apr. 11  Forces and Moments/Conservation Laws

Apr. 13 Forces and Moments/Conservation Laws HW9 | HWS8
Apr. 18 Eqgns. of Motion: Vector Mechanics Ch. 7

Apr. 20 Egns. of Motion: Vector Mechanics HW9
Apr. 25 Eqgns. of Motion: Impulse-Momentum Theofy

Apr. 27 Test3 HW1-HW9 | HW10

May 2 Eqgns. of Motion: Impulse-Momentum Theoty

May 4 Eqgns. of Motion: Impulse-Momentum Theoty HW10
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May 9 Final Exam 8-10:30am

As the instructor for this course, | reserve the right to atlihis schedule in any way that serves the educational
needs of the students enrolled in this course.

This schedule is subject to change without notice.



